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:)vtriior Livrne:

ic<lo:.ed is the Phase I inspect in Report tor lI ii,: fKai.,, in Burlnitton
(ounty, New Jersey which has been prepared under authorization of the Dam

Inspection Act, Public Law 92-367. A hi i a: ;,'s.ssuii t ot ti,. dam's
*:ondition is given in the front of the rt[ ort.

ba, i.d on visual inspection, available records, CdOI(LuIt-ioLLns d past

operat ional performance, Lebanon Lake Dam, iniitially lisLed a!; a high hazard

potential structure, but reduced to a signiticant hazard potential structure

,I:, I result of this inspection, is judged to be iII K,,,,d ,vial I Londition.
Tit, dam's spillway is considered inadequate because a flow equivalent to 92

percent of the Spillway Design Flood (SDF) would causie the dam to be
o vertopped. To ensure the adequacy of the structure, the following actions,

'I.: ,1 minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified

protessional consultant engaged by the owner using more sophisticated

iujethods, procedures and studies within six months from tLe date of approval

oi this report. Within three months of the consultant's findings remedial

mtnasures to ensure spillway adequacy should be initiated.

b. Within six months from the date of approval of this report the

iliowing remedial actions should be initiated:

(1) Eroded areas on the upstream and downstream faces ot embankment

c. ,,ed by wave erosion should be filled and stabilize(o.

(2) Eroded areas adjacent to the right !; ide (f ti -i --;pilIway should

be filled and stabilized.

(3) Partially rotted timber cap on the left spillway training wall

should be replaced or repaired as necessary.

(4) Trees and adverse vegetation on ti, embankment should be

removed.

APPROVED FOR PUBLIC RELEASE;
DIsRIBW 21*' U V;.i.TED.



,APEN-N

lionlrable Br n1an 'i. iyij,

( ) Tihe a, il Iit to drain th I ai ,. ' hI)lK I iv I , ;I "I by a
r,) tssioa tntlIgilleer e' pu ienct'd in thct d,' i.l ; l and C I:, I I I I (u) Iii dari;.

I nlecessar\, the out it works should b. rest )-,.d 1,- 0r ,$-F opt r at i oll/
011, 1t it'll )I I e elt'd.

c . Thet owner should develop writtell ()pt'ralt in, pr) ,t It -111d J Aperio(dIc

ltaint,'n;incu plan to ensirt the safety of th(, atr., wil it it, yii ,r Irom th,
iltt, of approval of this rcport.

U.An omergency act ion plan and warn in6E syb, t Iii;i Oh I de l.vu lopt:d
which outlines actions to be taken by the (owner to linlnimize tli, downstream
,,fects of an emergency at the dam withi i six lotlths trow the date of
approval of this report.

A copy of tie report is being furnished to Mr. Dirk C. hIolrm, n, New JersLy
Department ot Environmental Protection, the designated Btite Olfice contact
lor this program. Within five days of the date of this letter, a copy will
also be sent to Congressman Forsythe of the Sixtt District. Under the
provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days atter the date of
this letter.

Add ition-il copies of this report may be obtained Irom th. Nation:l Technical
Information Services (NTIS), Springfield, Virginia 22161 it a reasonable
cost. Please allow four to six weeks from tile date of t-His letter tor NTIS
tv have copies of the report available.

An important aspect of the Dam Inspection Program will b(! t, implermntatioin
of the recommendations madc as a result of the inspection. We accordingly

request that we be advised of proposed actions taketi by the State to
implement our recommendations.

Sincerely,

I Inc) ROGER L. BALDWIN

As stated Lieutonant Colonel, Corps of Engineerb
Command' r and Di St rikt hngineer

Copies furnished:
Mr. Dirk C. Hofman, P.E., Deputy Director

Division of Water Resources

N.J. Dept. of Environmental Protection
P.O. Box CN029

Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief
Bureau of Flood Plain Regulation

Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CH029

Trenton, NJ 08625
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'ORPS OF EMNLNEEKS AS SLbSMEN'l (, NEhi-kA., 1UN lIi I'N

.. da wal,  Insptcte on 27 and 30 Apr 1 19.I 8 1y Si-r I ' 1 ,.11 , 1 1111iir
.,ntLract to t t, State oi New iJersey. lilt State, tllhd, l og .t-.z il.t Withi th.,

( .S. Army Engineer District, Philadelphia, hau Litt! .;i ,,i tito i t. litne lit

.Iccordance with the Nationl Dai Inspection Act, I'tu li i Law

I.tbaion Lake Dam, initially listed as a high hazard j',titit iil StLUt tirt,, 1,.1

reduced to a signit icaiit hazaid potent ial structu-irc .; , I rs,I! iI this

inspection, is judged to be in good overall condit ion. lbW dam's spillway

is, consideredi inadequate because a flow equivalent to 92' p.rci lit oI ItI_
3pi I Iway D's i gn Flood ( SOF ) wou I J cause the dam to be ov. r to ppd . 'To ensloro

the adequacy of the Strllttire, tile following actton.,, .l' i - minilltltfl~ , art'
rt ct imended:

1. The spillway's adequacy sitoti o be de' tvr11 , i )y a tihai i I ed
professional consultant engage( by the owner using hair,2 sh, ph is t icated
i;,t,thot.s, procedures and studies within six mouths front thet date, o approval

,t this report. Within three months of the consultInt:'s, li o in . i-it.l il
ili.as,,rts to ensure spillway adequacy siotiUlo be itin tat.,d.

b . Wi tnin six months from the date of approval oi rhis rteport the

I )lJiwtig renedial actions should be initiated:

(1) Eroded areas on the upstream and downstream faces ot embankment
LMsed by wavt, erosion should be tilled and stabilizeu.

(2) Eroded areas adjacent to the right side ot tie s pillway should

I, tilled and stabilized.

(3) Partially rotted timber cap on the lelt spillway training wall

sl,id be replaced or repaired as necessary.

(4) Trees and adverse vegetation on the embankment should be

ri itoved.

(5) The ability to drain the lake should be investigated by a

professional engineer experienced in the design and construction of dams.

If necessary, the outlet works should be restored to proper operational
condition or replaced.

c. The owner should develop written operating procedures and a periodic
maintenance plan to ensure the safety of the dam, within one year from the
date of approval of this report.

d. An emergency action plan and warning system should be developed
which outlines actions to be taken by the owner to minimize the downstream
etfects of an emergency at the cam within six months from the date ot
approval of this report.

APPROVED:
ROtIR L. BALDWIN
Lieutenant Colonel, Corps of Engineers

Commander and District Engineer

DATE: .. )



PHASE I REPORT

NATIONAL DAM SAFETY REPORT

Name of Dam: Lebanon Lake Dam, I.D. NJ00812

State Located: New Jersey

County Located: Burlington

Drainage Basin: Delaware River

Stream: Bisphams Mill Creek

Dates of Inspection: April 27, 1981

April 30, 1981

Assessment of General Condition of Dam

Based on visual inspection, past operational performance and Phase I

engineering analyses, Lebanon Lake Dam is assessed as being in good

overall condition.

Based on investigations of the downstream flood plain made in connection

with this report, it is recommended that the hazard potential classifica-

tion be downgraded from high to significant hazard.

Hydraulic and hydrologic analyses indicate that the spillway is inadequate.

Discharge from the spillway is not sufficient to pass the designated

spillway design flood (100-year storm) without an overtopping of the

dam. The spillway is capable of passing approximately 91 percent of the

SDF. Therefore, the owner should engage a professional engineer experi-

enced in the design and construction of dams in the near future to

perform more accurate hydraulic and hydrologic analyses relating to

spillway capacity. Based on the findings of the analyses, the need for

and type of remedial measures should be determined and then implemented.

The owner should, in the near future, develop an emergency action plan

together with an effective warning system outlining actions to be taken

by the operator to minimize downstream effects of an emergency at the

dam.



In addition, it is recommended that the following remedial measures be

undertaken by the owner in the near future.

1) Eroded areas on the upstream and downstream faces of embankment

caused by wave erosion should be filled and stabilized.

2) Eroded areas adjacent to the right side of the spillway should

be filled and stabilized.

3) Partially rotted timber cap on the left spillway training wall

should be replaced or repaired as necessary.

4) Trees and adverse vegetation on the embankment should be

removed.

5) The ability to drain the lake should be investigated by a

professional engineer experienced in the design and construc-

tion of dams. If necessary, the outlet works should be restored

to proper operational condition or replaced.

In the future, the owner of the dam should develop written operating

procedures and a periodic maintenance plan to ensure the safety of the

dam.

Richard J. McDermott, P.E.

John E. Gribbin, P.E.
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PREFACE

This report is prepared under guidance contained in the Recommended

Guidelines for Safety Inspection of Dams, for Phase I Investigations.

Copies of these guidelines may be obtained from the Office of Chief of

Engineers, Washington, D.C. 20314. The purpose of a Phase I Investigation

is to identify expeditiously those dams which may pose hazards to human

life or property. The assessment of the general condition of the dam is

based upon available data and visual inspections. Detailed investigation,

and analyses involving topographic mapping, subsurface investigations,

testing, and detailed computational evaluations are beyond the scope of

a Phase I investigation; however, the investigation is intended to

identify any need for such studies.

In reviewing this report, it should be realized that the reported condition

of the dam is based on observations of field conditions at the time of

inspection along with data available to the inspection team. It is

important to note that the condition of dam depends on numerous and

constantly changing internal and external conditions, and is evolutionary

in nature. It would be incorrect to assume that the present condition

of the dam will continue to represent the condition of the dam at some

point in the future. Only through continued care and inspection can

there be any chance that the unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydraulic and

hydrologic analyses. In accordance with the established Guidelines, the

Spillway Test flood is based on the estimated "Probable Maximum Flood"

for the region (greatest reasonably possible storm runoff), or fractions

thereof. The test flood provides a measure of relative spillway capacity

and serves as an aid in determining the need for more detailed hydraulic

and hydrologic studies, considering the size of the dam, its general

condition and the downstream damage potential.

v
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PHASE I INSPECTION REPORT
4

NATIONAL DAM SAFETY PROGRAM

LEBANON LAKE DAM, I.D. NJ00812

SECTION 1: PROJECT INFORMATION

1.1 General

a. Authority

Public Law 92-367, August 8, 1972, authorized the Secretary of

the Army, through the Corps of Engineers, to initiate a National

Program of Dam Inspections throughout the United States. The

Division of Water Resources of the New Jersey Department of

Environmental Protection (NJDEP) in cooperation with the

Philadelphia District of the Corps of Engineers has been

assigned the responsibility of supervising the inspection of

dams within the State of New Jersey. Storch Engineers has

been retained by the NJDEP to inspect and report on a selected

group of these dams. The NJDEP is under agreement with the

Philadelphia District of the Corps of Engineers.

b. Purpose of Inspection

The visual inspections of Lebanon Lake Dam were made on April 27

and April 30, 1981. The purpose of the inspections was to

make a general assessment of the structural integrity and

operational adequacy of the dam structure and its appurtenances.

1



1.2 Description of Project

a. Description

The dam consists of an earth embankment with a free overflow

spillway and a gated outlet works. The spillway, located near

the right end of the dam, consists of a two-stage concrete

weir with vertical upstream face and inclined downstream face.

The spillway abutments or training walls are formed by treated

timber walls.

The outlet works, located near the center of the dam consists

of a gated 48-inch pipe which transversely penetrates the dam

embankment. A square concrete manhole containing gate and

operating mechanism is located at the center of the embankment.

The elevation of the primary spillway crest is 86.2 National

Geodetic Vertical Datum (N.G.V.D.) while that of the secondary

crest is 86.4. The crest of the dam is at elevation 90.0

while that of the lake bed located immediately downstream is

80.0. The overall length of the dam is 925 feet and its

height is 10.0 feet. The top width of the dam varies from 15

feet to 27 feet. The slope of the downstream face is approxi-

mately 3 horizontal to 1 vertical while that of the upstream face

is approximately 2 horizontal to 1 vertical.

b. Location

Lebanon Lake Dam is located in the Township of Woodland,

Burlington County, New Jersey. It impounds a recreational

lake located approximately 500 feet south of N.J. Route 70.

Principal access to the dam is by way of a public road in the

Lebanon Lake Estates residential development; Discharge from

the spillway of the dam flows into Bisphams Mill Creek.

2



c. Size and Hazard Classification

The dam is classified in accordance with criteria presented in

"Recommended Guidelines for Safety Inspection of Dams" published

by the U.S. Army Corps of Engineers. Size categories consist

of Small, Intermediate and Large while hazard categories are

designated as Low, Significant and High.

Size Classification: Lebanon Lake Dam is classified as "Small"

size since its maximum storage volume is 281 acre-feet (which

is less than 1000 acre-feet) and its height is 10.0 feet

(which is less than 40 feet).

Hazard Classification: Visual inspection of the downstream

flood plain of the dam indicates that failure of the dam would

not inundate dwellings located along two lakes immediately

downstream from the dam. However, road bridges located 500

feet and 1.8 miles downstream from the dam could be damaged as

a result of dam failure. Also, dams located 500 feet, 2000

feet and 3200 feet downstream from the subject dam could be

damaged. Accordingly, Lebanon Lake Dam is classified as

"Significant" hazard.

d. Ownership

Lebanon Lake Dam is owned by Mr. John Gouryeb, P.O. Box 7780,

R.D. #7, Browns Mills, N.J. 08015.

e. Purpose of Dam

The purpose of the dam is the impoundment of a private recrea-

tional lake facility.

3
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f. Design and Construction History

Lebanon Lake Dam reportedly was constructed in or about 1957.

The construction work was done by the Logan Construction

Co. (spillway) and Russell Anderson (embankment) under contract

to the owner.

Reportedly, the dam was constructed with treated timber piling

driven in the center of the embankment in an area which extends

approximately 200 feet on both sides of the spillway structure.

Also the dam was reportedly constructed with a clay core.

Verification of this reported type of construction could not

be obtained.

Reportedly no records or plans for the construction of the

original dam are available.

g. Normal Operational Procedures

Reportedly, the outlet works is not used to augment the spillway

capacity. The owner lowers the lake level approximately 2

feet every two or three years for the purpose of beach maintenance.

The dam and appurtenances are maintained and repaired on an

"as needed" basis.

1.3 Pertinent Data

a. Drainage area 10.66 square miles

b. Discharge at Damsite

Maximum flood at damsite Unknown

Outlet works at pool elevation 120 c.f.s

Spillway capacity at top of dam 937 c.f.s.

4
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c. Elevation (N.G.V.D.)

Top of Dam 90.0

Maximum pool-design surcharge 90.1

Recreation pool 86.4

Spillway crest - Primary 86.2

- Secondary 86.4
Stream bed at toe of dam 80.0

Maximum tailwater 85.1(downstream lake

level during 100-year

storm)

d. Reservoir

Length of maximum pool 2500 feet (Estimated)

Length of recreation pool 2000 feet (Scaled)

e. Storage (Acre-feet)

Recreation pool 110

Design surcharge 284

Top of dam 281

f. Reservoir Surface (acres)

Top of dam 65.0 (Estimated)

Maximum Pool Design - design surcharge 67.5 (Estimated)

Recreation Pool 31.8

g. Dam

Type Earthfill

Length 925 feet

Height 10.0 feet

5



Sideslopes - Upstream 2 horiz. to I vert.
- Downstream 3 horiz, to 1 vert.

Zoning Unknown

Impervious core Reportedly, Clay Core

Cutoff Reportedly treated Timber

piling extends approx.

200 feet from both sides

of the spillway in center of

embankment

Grout curtain Unknown

h. Diversion and Regulating Tunnel Gated 48-inch diameter gated

low level outlet pipe

i. Spillway

Type Uncontrolled weir

Length of weir - primary 15 feet

- secondary 30 feet

Crest elevation - primary 86.2

-secondary 86.4

Gates N.A.

Upstream channel Timber Training Walls

Downstream channel Natural Lake

j. Regulating Outlet

Gated 48-inch diamater low level outlet pipe

I,6
Ij 46
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SECTION 2: ENGINEERING DATA

2.1 Design

No plans or calculations pertaining to the ori I design of the

dam could be obtained.

2.2 Construction

No data or reports pertaining to the original construction of the

dam are available. Reportedly, the dam embankment was constructed

with a clay core and treated timber pilings were driven through the

center of the dam extending for a distance of approximately 200

feet on either side of the spillway.

2.3 Operation

There are no formal maintenance reports pertaining to the operation

of the dam.

2.4 Evaluation

a. Availability

No data or reports pertaining to the operations of the dam

could be obtained.

b. Adequacy

Available engineering data pertaining to Lebanon Lake Dam is

not adequate to be of significant assistance to the performance

of a Phase I evaluation. A list of absent information is

included in paragraph 7.1.b.

7



c. Validity

The validity if engineering data cannot be assessed due to the

absence of data.

8



SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General

The inspections of Lebanon Lake Dam were performed on April 27

and 30, 1981 by staff members of Storch Engineers. A copy of

the visual inspection check list is contained in Appendix 1.

The following procedures were employed for the inspection:

1) The embankment of the dam, appurtenant structures and

adjacent areas were examined.

2) The embankment and accessible appurtenant structures were

measured and key elevations determined by surveyor's

level.

3) The embankment, appurtenant structures and adjacent areas

were photographed.

4) The downstream flood plain was toured to evaluate downstream

development and restricting structures.

b. Dam

The crest of the dam appeared to be uniformly graded with a

generally bare and sandy crest. A few sparse patches of grass

were observed on the crest. The upstream and downstream faces

of the dam were generally covered with sparse patches of grass

and some trees. Tree calipers ranged between 1 inch and 8 inches.

Some erosion was observed at the junction of the embankment

and the right side of the spillway on the upstream face of the

dam. In addition, the entire length of the upstream face of

the dam appeared eroded at the waterline apparently due to

wave erosion. An erosion gully was observed on the downstream

face of the dam immediately to the right of the spillway. No

9



J evidence of riprap was observed on the embankment. Seepage

could not be properly evaluated since the entire toe of the

dam was submerged by tailwater due to the presence of the lake

located immediately downstream.

c. Appurtenant Structures

The timbers which comprise the spillway abutments were observed

to be in generally satisfactory condition with the exception

of the timber cap which appeared to be slightly rotted.

The concrete forming the two stage triangular shaped weir of

the spillway appeared to be in generally satisfactory condition.

The 48-inch diameter conduit serving as the low level outlet

works was completely submerged at the time of inspection and

could not be observed. The square concrete manhole which

serves as the housing for the operating mechanism appeared to

be in good condition. The gate for the outlet pipe was not

observed as it was also completely submerged. The gate operating

mechanism and stem were observed to be in a rusted condition,

but the mechanism appeared to be in generally satisfactory

condition.

d. Reservoir Area

The reservoir has thickly wooded shores with generally flat to

moderate shore slopes between 1 and 5 percent. The upstream

portion of the reservoir appeared shallow as evidenced by

exposed tree stumps. A beach area and firehouse were observed

on the right shoreline near the dam embankment.

e. Downstream Channel

A small lake is located immediately downstream from the dam

embankment and the entire downstream toe of the dam is submerged.

10



Discharge from the dam flows directly into the downstream

lake. The shores of the downstream lake are generally wooded

and the slopes are flat. A concrete roadbridge for N.J.

Route 70 is located at the downstream end of the downstream

lake. Downstream from Route 70, discharge flows through

Presidential Lake and then into Bisphams Mill Creek.

I
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures

The level of water in Lebanon Lake is regulated by discharge over

the concrete spillway. Reportedly, the outlet works of the dam can

be used to drain the lake but normally is not used to augment the

discharge capacity of the spillway. Normally the owner lowers the

lake level by approximately two feet every two or three years for

the purpose of beach maintenance. The most recent drawdown of the

lake occurred in 1978 when the owner siphoned down the lake a total

of two to three feet for the purpose of beach maintenance. The

lake can be drawn down only to the level of the lake located immedi-

ately downstream. At the time of our inspection Lebanon Lake could

be drawn down a maximum of approximately four feet.

4.2 Maintenance of the Dam

Reportedly, maintenance is performed on an "as needed" basis.

4.3 Maintenance of Operating Facilities

Reportedly, maintenance of operating facilities is performed on an

"as needed" basis.

4.4. Description of Warning System

Reportedly, no warning system is currently in use for the dam.

4.5 Evaluation of Operational Adequacy

The operation of the dam has been successful to the extent that the

dam reportedly has not been overtopped since its construction in

1957.

1
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Although maintenance has been adequate in some areas, some aspects

of dam maintenance have not been satisfactorily performed, including

the following:

1) Eroded areas on upstream and downstream face of the embankment

not stabilized.

2) Rotted timber cap on the left spillway abutment not repaired

or replaced.

3) Trees on upstream and downstream faces of the embankment not

removed.

4) Outlet works not functioning properly.

1
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data

The quantity of storm water runoff that the spillway should be

able to handle is based on the size and hazard classification

of the dam. This runoff quantity, called the spillway design

flood (SDF) is described in terms of return frequency or

Probable Maximum Flood (PMF) depending on the extent of the

dam's size and potential hazard. According to the "Recommended

Guidelines for Safety Inspection of Dams" published by the

U.S. Army Corps of Engineers, the SDF for Lebanon Lake Dam

falls in a range of 100-year storm to 1/2 PMF. In this case,

the low end of the range, 100-year storm, is chosen since the

factors used to select size and hazard classification are on

the low side of their respective ranges.

The SDF peak computed for Lebanon Lake Dam is 1032 c.f.s.

This value is derived from the 100-year flood hydrograph

computed by the use of the HEC-1-DAM Flood Hydrograph Computer

Program using Clark's unit hydrograph parameters. Hydrologic

computations and computer output are contained in Appendix 4.

The spillway discharge rates were computed by the use of a

weir formula appropriate for the configuration of the spillway

structure. The total spillway discharge with lake level equal

to the top of the dam was computed to be 937 c.f.s. The SDF

was routed through the dam by use of the HEC-1-DAM computer

program using the modified Puls Method. In routing the SDF,

it was found that the dam crest would be overtopped by a depth

of 0.1 foot. Accordingly, the subject spillway is assessed as

being inadequate in accordance with criteria developed by the

4U.S. Army Corps of Engineers.

14



b. Experience Datae
Reportedly, the dam has not been overtopped since its construction.

c. Visual Observation

Some erosion was observed on the downstream side of the embankment

although it was not considered to be an indication of overtopping.

d. Overtopping Potential

As indicated in paragraph 5.1.a. a storm of magnitude equal to

the SDF would cause overtopping of the dam by a of 0.1 foot

over the crest of the dam. The spillway is capable of passing

approximately 91 percent of the SDF with the lake level equal

to the top of dam.

e. Drawdown Data

Drawdown of the lake is accomplished by opening the gated

48-inch pipe which forms the low-level outlet works. Total

estimated time of drawdown is calculated to be 19 hours (See

Appendix 4).
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The dam appeared, at the time of inspection to be outwardly

structurally sound with no evidence of embankment cracks or

distress.

b. Generalized Soils Description

The dam is located in a flat lowlands composed of recent

alluvial deposited in a poorly drained, swampy condition.

Elevated mounds, associated with the Bridgetown formation,

borders the lowlands stripe, northwards and southwards. The

soil material is a uniform sand and silty sand with some

gravel scattered throughout the profile.

c. Design and Construction Data

Analysis of structural stability and construction data for the

embankment are not available.

d. Operating Records

No operating records are available for the dam. The water

level of Lebanon Lake is not monitored.

e. Post-Construction Changes

Reportedly, it is not known whether or not there have been any

post-construction changes. No evidence of significant post-

construction changes was noted at the times of inspection.

16



f. Seismic Stability

Lebanon Lake Dam is located in Seismic Zone I as defined in
"Recommended Guidelines for Safety Inspection of Dams" which
is a zone of very low seismic activity. Experience indicates
that dams in Seismic Zone 1 will have adequate stability under
seismic loading conditions if they have adequate stability
under static loading conditions. Lebanon Lake Dam appeared to
be stable at the times of inspection.

1
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SECTION 7: ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment

a. Safety

Based on hydraulic and hydrologic analyses outlined in Section

5 and Appendix 4, the spillway of Lebanon Lake Dam is assessed

as being inadequate. The spillway is not able to pass the SDF

without an overtopping of the dam.

The embankment appeared, at the time of inspection, to be

generally outwardly stable.

b. Adequacy of Information

Information sources for this report include 1) field inspections,

2) USGS quadrangle, 3) consultation with the owner. The

information obtained is sufficient to allow a Phase I assessment

as outlined in "Recommended Guidelines for Safety Inspection

of Dams."

Some of the absent data are as follows:

1. Construction and as-built drawings.

2. Description of fill material for embankment.

3. Design computations and reports.

4. Soils report for the site.
5. Maintenance documentation.

6. Post-construction engineering reports.

c. Necessity for Additional Data/Evaluation

Although some data pertaining to Lebanon Lake Dam are not

available, additional data are not considered imperative for

this Phase I evaluation.

18



7.2 Recommendations

a. Remedial Measures

Based on hydraulic and hydrologic analyses outlined in paragraph

5.1.a, the spillway is considered to be inadequate. It is

therefore recommended that a professional engineer experienced

in the design and construction of dams be engaged in the near

future to perform more accurate hydraulic and hydrologic

analyses relating to spillway capacity. Based on the findings

of these analyses, the need for and type of remedial measures

should be determined and then implemented.

The owner should, in the near future, develop an emergency

action plan together with an effective warning system outlining

actions to be taken by the operator to minimize downstream

effects of an emergency at the dam.

In addition, it is recommended that the following remedial

measures be undertaken by the owner in the near future.

1) Eroded areas on the upstream and downstream faces caused

by wave erosion of embankment should be filled and stabilized.

2) Eroded areas adjacent to the right side of the spillway

should be filled and stabilized.

3) Partially rotted timber cap on the left spillway training

wall should be replaced or repaired as necessary.

4) Trees and adverse vegetation on the embankment should be

removed.

5) The ability to drain the lake should be investigated by a

professional engineer experienced in the design and

construction of dams. If necessary, the outlet works

should be restored to proper operational condition or

replaced.

1
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b. Maintenance

In the future, the owner of the dam should develop written

operating procedures and a periodic maintenance plan to ensure

the safety of the dam.

20



PLATE S



MUNPLATE I

DIIOOFWTRRSUCLEBANON LAKE DAMO ~pT

TRENTONNT NEWJESE



"%0

ranber

/00
lb

7

LIP

.- N
Dee ollo N

onal

70 Lak

Craiber

05FLE-BANON LAKE DAM

C,

104 I

B ookout

30
Four Mile

M.1 State 1. 7 
08

40 "2

Ir

E 0 N

0 1/2 Bm

137
SCALE IN MILES '-, Jj PLATE 2

STORCH ENGINEERS INSPECTION AND EVALUATION OF DAMS
FLORHAM PARK, NEW JERSEY VICINITY MAP

DIVISION OF WATER RESOURCES LEBANON LAKE DAM

N.J. DEPT OF ENVIR. PROTECTION :: = SCALE1 AS SHOWN
TRENTON, NEW JERSEY ()ATE: FEB. 1984



F/ M-3piip

LEBANON LAKE DAMA 2 /Z

Legend

AR/Z Recent alluvial deposits in poorly drained swampy condit 1.

AM-23 Irregular mantle of stratified alluvial material, associated

on the Geologic Map of New Jersey with the Bridgetown formatio.\

Note: Information taken from Rutgers University, Soil Survey of
New Jersey, Report No. 20, Burlington County, May 1955 and
Geologic Map of New Jersey prepared by J.V. Lewis and H.
Kununel 1910-1912, revised by H.B. Kurmnel 1931 and M. Johnson
1950.

____ ____ ___ ____ ____ ___PLATE 3

STRH EGNESINSPECTION AND EVALUATION OF DAMS
FLORNAM PARK, NEW JERSEY. SO L MAP

DIVISION OF WATER RESOURCES LEBANON LAKE DAM
N.J. DEPT. OF ENVIR. PROTECTIONSCL:N E

TRENTON, NEW JERSEY.DAE FB.91

AM2g



LEBANON LAKE

C'5

.
I---7

/ (< 

... 6,
7/c 4

- , 7 7

_ _- 
-K 

..

'7 !

.';. *<.'t/" 7 , 7 T , /, , '7 <: .,',K , ' ? -p c" w'-



LAKE

= S

PLATE 4

STORCH ENGINEERS DIVISION OF WATER RESOURCES
N.J. DEPT. OF ENVIR. PROTECTIONFLORHAM PARK, NEW JERSEY TRENTON, NEW JERSEY

INSPECTION AND EVALUATION OF DAMS
GENERAL PLAN

LEBANON LAKE DAM
0 N J 00812 SCALE N T. , ,:..

DATE "- - ,9



I>
A,6-1'17e'd 74'

77-c-cr~72~ 7ec'- r-7e

LLEBANON LAKEDAM

DIVIS4ON~LAT O5WTRREORE

N.J. DEPT OF ENVIR; PROTECTION I. D. N.J. 00812 SCALE- NONE
TRENTON, NEW JERSEYDAEAPI,18



t C~'7e7 7r , 6F'5 e27'FY z c

I•I II""r.:I' -

I I II (I

SPILLWAY SECTION"l

zi- /5o 7"// f/'" -.9e 0

Lo& (-Qi'fe~- Lete/. -/T,/o~

TYPICAL DAM SECTION

PLATE 6
STORCH ENGINEERS INSPECTION AND EVALUATION OF DAMS

FLORHAM PARK, NEW JERSEY SECTIONS
DIVISION OF WATER RESOURCES -LEBANON LAKE DAM
N.J DEPT OF ENVIR PROTECTION I.D. N.J. 00812 _ SCALE: NONE

TRENTON, NEW JERSEY DATE: FEB, 1981



LEBANON LAKE

'Y'1

/

1-°



ON LAKE

4/

8/

"T/

LW7 -

TTI

rPAT

LEBANON LAKE DAM
I.D, N-J 00812 SCALE: NOT TO SCALE

DATE - APRIL, 1961



APPENDIX 1

Check List - Visual Inspection

Check List - Engineering Data



LJ

CD~
LC
00

0 0)
CC

oO 0.

ot
4)

V)-

4-4-

CALW

-C 4-)

0 0

u. 4-

0 0 5 01

U, >

0 01 41

0 I.-

0) S

-- cm 0

.C 0 f

CLu er0
1-Ato



- 4-)

d< )

(-))

0~ - '

c-. -o .0 a

2: 0 a)
L9 Eo 0

4A S 0~ .0
0ju

0 .C 4-

M 4J

S-~0 -o

4-J

S- 4-'

EU- 0

cc .0
2: 'OJ CS)

CLC

~- C:

00l 0
A., >. >~0

4J 0 d C
2:c Lii L

Lii ~ EU

-Wr

EUCS. -o

4-00 CL. S..

Cp =, U, U,
OX CL cn o

2C

d LL

-J a:



Q)
N

.4J

F--

o -v

.0

LU -U

co ODU
0..

0 0

to

LnU

coU C)s

- 4- .-
>P~4) LUcQ) L
ceU 0 W 4-'
Lai -0 0 >

0.3 = > _c

4- - X.0 -

EU 0) )-

S- S-W 4- 4-0
Ln 0~~I LUJ 4- c - 4)L
. S0.-s 0 0om c .

Co -0 a)-

- 4- 4)

0 0 0C

o) LU- 14I-
CD 03EUVI 9=

OC-E C x

oe <) C-3 (4
LU2 C) *-2t -L

EnD dCn FJ- < -

.0J 2= LU00L C.
0 i 0 ) - i

C~~~. C C L- U L

Zi m~ - iLA
on LJ VICi



4A 4-

L

0

0 t

CD =

C>C

id 0 m
-k faJ

4J'Dk

ot

to 0 ( .
4.) -0 cu c

-1 4-) 0) 0

oA 0 CU

S-~~ - o(
(DC. 4- ( )

00

= = fU ) 00
C) mOD

0D 4-) 4JS.. 2 CL > to
- i i.- ( : .

00 E S-

o 0 )
4- 004- 3

0n 0 4A-

cu 4- 0) 4
4 S... -L

0 00) ch
4-) ~.

0 4J 4

t m

a, 0 (

oLn

'U J 0)J LL

2C*

C) Ix c

La L/)t-

CC La.I Lu 0

-j u

- i- CDP)



L

LAJ

- 0-

0D E

0 0

4-)
00

a)
4-j 3

(a Q4-)

tn 0

44-'

Ln 4 -
40 0 4-

C> 4-'0

oo CE1
S- 0)-'

L 4-)

S-) 4- 4-)U M

C)

t- -o JL

0.~~~ 4.JUr~

10 4)0

4--) 0* C

0). 4-V) m'U

iii L 500
'U 5.

a) a)'U C<

4-)

LL 0)L0



I-

U

0

U- Un

- D -o*0-

0) 0) 0)cc
>< 5.- 1- J

CIO 0) ) 0

LA.J
SoC



LUJ

LU

*0a

- v
--

a) - 0

w m~-

--

0 4

C>

2c -o

In-n
.0

oaJ

CL.

Lai.



2-

Lii

LiJ

<J 
I

S- 4-) 0 .0r* Q

S-E rV,-

uL4- (0 00

C...i- o 41( s 4-

o) .- Ix 0) -
C) -0 C:) o-- 0

4-). E 4)
in 4-'in to M 4-) CC

'o = L)Q 4-) Q a
00 0 = 4-3 .

Lii 0 m W- 0 u

- 0) U)

C> 4-) m 'o0

(W L)- oE r0-Ct
(00 E0D-- r

4- O4) J' E a) in

co 'w a. O- -) V. 0)

Op 3:-3 - 0 m a.0 C

m00~f w))0
4J4)S S .- =

E a4 .0o

0 - 0-leC 0 0)
3:to.- S-t 4 d (

S-i to 41O~n

.3. LL 4-j :fi

E -cfu -4 M 0 0ro
4J -0 . 0 J 4- E< 03

U.

0mC
CDz

0h ~
0A

z& 09-ce
Of-co t)

-d J
V) c



LjJ

0.

(LAJ c aJ

LJ

-3 a. 
.) wGL&aJ

> >-
-0 0 40 4-0 0 

..

V))

C-

V) 
C U -

(.0 c cm~

u C t) <.- = !E VLUJ .j LUJ -, 0U -J

Ln

w tn
Lu J

25-j 
.cx



0) 0 0 0 0

-~ --

I- - -- I-LI

tOf

ce--

I.-) .t t c

0- I=C

0. ;eO - D-
(D. CD .L A coJ A

L )LnP V o-i - 0)c

F- U-i U-i uj 0C0
0~5 co 00.



LaJ

o 0 0 0 0 0

Lii

Li

> nL.) L.) c ~c

0. j 0. 0 D Lii c
U,- -l )C I-- Cc wA~~ IU L. IiUI



APPENDIX 2.

Photographs



PHOTO 1

UPSTREAM SIDE OF SPILLWAY

PHOTO 2

DOWNSTREAM SIDE OF SPILLWAY

LEBANON LAKE DAM

30 APRIL 1981



PHOTO 3

LEFT SPILLWAY ABUTMENT

PHOTO 4
RIGHT SPILLWAY ABUTMENT

LEBANON LAKE DAM

30 APRIL 1981



PHOTO 5

CREST AND DOWNSTREAM SIDE OF EMBANKMENT

PHOTO 6

BARRICADE NEAR RIGHT END OF DAM

LEBANON LAKE DAM

30 APRIL 1981



PHOTO 7

EROSION ON DOWNSTREAM SIDE OF EMBANKMENT - RIGHT OF SPILLWAY

PHOTO 8

OUTLET WORKS MANHOLE SHOWING GATE OPERATING STEM

LEBANON LAKE DAM
30 APRIL 1981
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CHECK LIST

HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Wooded and swampy

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 86.4 (110 arce-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N.A.

ELEVATION MAXIMUM DESIGN POOL: 901,

ELEVATION TOP DAM: 90.0

SPILLWAY CREST:

a. Elevation 86.2 (Primary), 86.4 (Secondary)

b. Type Triangular section - vertical upstream face

c. Width N.A.

d. Length 15 feet (Primary), 30 feet (Secondary)

e. Location Spillover Center of dam

f. Number and Type of Gates None

OUTLET WORKS:

a. Type Gated 48-inch pipe

b. Location near center of dam

c. Entrance Invert Unknown

d. Exit Invert Unknown

e. Emergency Draindown Facilities: Open gate

HYDOMETEOROLOGICAL GAGES: None

a. Type N.A.

b. Location N.A.

C. Records N.A.

MAXIMUM NON-DAMAGING DISCHARGE:

(Lake Stage Equal to Top of Dam) 937 c.f.s.
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K 99

It
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